New plant concept
The new cylinder head and engine plant at 
Advanced assembly concept
The advanced assembly concept has kept the overall system at Kaiserslautern very compact and has substantially reduced the cost of operation and maintenance.
The main advantages offered by this concept are:
• Manual and automated assembly work are kept separate.
• Assembly workers operate in teams instead of individually along the lines.
• The main assembly line is fully automated.
• Component parts are delivered to stations on the outside of the assembly lines.
As a result of the fourth benefit, transport distances and times are shorter and component parts in transit are kept to a mini- 
Engine assembly
In the first station on the engine assembly line a robot takes the cylinder blocks from the parts production area and fixes them to special-purpose workpiece pallets.
While the robot is doing this, a central computer is already loading the relevant data and specifying the next steps in the two-hour production process for each engine block. All of the manufacturing data is coded and transmitted by a read/write unit to an electronic data carrier on each
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View of the cylinder head and engine assembly lines at the Opel car factory in Kaiserslautern, Germany. The plant, which is based on a completely new ABB automation concept, is one of the most advanced of its kind.
of the pallets. The assembly progress is also stored in this data carrier. Data telegrams sent to the cylinder-head line ensure that the cylinder heads are transferred to the production process in the right sequence.
Team loops
Team loops were used in Kaiserslautern for the first time for engine assembly lines.
Inside each loop, all of which are connected directly to the main line by transfer stations, six to eight workers at a total of 37 manual workplaces fit parts to the engine . 
A S S E M B L Y L I N E A U T O M A T I O N
ABB jointed-arm robots are the centerpieces of the two new assembly lines. Their high precision makes them ideal systems for engine assembly operations, for example for fitting the crankshaft, which requires an accuracy of 5/100 mm.
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The 'open station' concept adopted for the plant allows fast and simple maintenance, trouble-shooting and repairs to be carried out without interrupting production. Movable, transparent protective devices shield the work areas with the robots.
Robots fit the fuel injection pump
Two ABB robots in the same production 
A S S E M B L Y L I N E A U T O M A T I O N
The manual workstations are located within so-called 'team loops', which are decoupled from the main assembly line. Control mechanisms guide the personnel through the standardized work routines.
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Coupling stations transfer the partly assembled units to the team loops on special pallets. The stations are designed according to ergonomic principles.
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Two jointed-arm robots fitting the injection pumps -an eye-catching feature of the Opel plant in Kaiserslautern
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Fully automatic station in which the flywheel is fitted
The cylinder-head assembly area is the only one in the entire system with repair exits and temporary buffers. 
Operation of the assembly lines is synchronized
The different product variants and the synchronized, sequential assembly of the engine blocks and cylinder heads make high demands on the controls and plant management system. The control system, which is responsible for synchronization 
